Advances in the understanding of MYH9 disorders.
MYH9 disorders are autosomal dominant macrothrombocytopenias with leukocyte inclusion bodies caused by mutations in MYH9, the gene for the nonmuscle myosin heavy chain IIA. May-Hegglin anomaly and Sebastian, Fechtner, and Epstein syndromes belong to MYH9 disorders. The present review summarizes the recent advances in genetic diagnosis and our understanding of the pathogenetic mechanisms of MYH9 mutations and the development of nonhematological complications. A genotype-phenotype cohort study showed that patients with an MYH9 mutation in the motor head domain of myosin IIA have severe macrothrombocytopenia and are at a high risk for the development of glomerulonephritis and deafness. Among these, Arg702 mutations are associated with the most severe phenotype. In-vitro studies on cultured megakaryocytes elucidated that myosin IIA inhibits proplatelet formation. The loss of myosin IIA function owing to MYH9 mutations promotes proplatelet formation and may trigger precocious and premature platelet release, resulting in macrothrombocytopenia. Giant platelets only residually express mutant myosin IIA that has a loss of function and cannot participate in the reorganization of cytoskeletal contractile structures. Renal histopathological and immunochemical studies have suggested that glomerulonephritis in MYH9 disorders is caused by podocyte malfunction owing to defects in the myosin IIA structure and MYH9 expression. MYH9 disorders are not merely benign hematological abnormalities, but serious syndromic disorders affecting the kidney, inner ear, and lens. A genetic diagnosis is mandatory for an accurate prognosis of nonhematological complications and management or possibly prophylactic treatment.